Combating
Infections
in LongTerm Care
Facilities
USING
ANTIMICROBIAL LIGHT
TECHNOLOGY IN A
POST-COVID WORLD

COVID has provided an
opportunity to re-imagine
what cleaning looks like
and what "clean" actually
means.
Every industry has an
opportunity, and really, an
obligation, to develop new
ways of thinking to prevent
the same results from
happening during the next
health crisis.

A Post-Covid Ray of Hope:
Antimicrobial Light
COVID-19 has taken a toll on the global population, and one segment
in particular: residents of long-term care facilities (LTCF). The number
of people infected and the incidence of death among this group is
nothing short of catastrophic. There are many contributing factors,
but one in particular is indisputable: the nursing home environment's
high rate of endemic infection, which gives all viruses an inherent
advantage for afflicting those in frail health. This advantage was
magnified by the highly infectious and extremely dangerous COVID-19,
moving through skilled nursing facilities like a tidal wave, affecting
everyone in its path.
The numbers cannot be ignored. In March and April, care homes
reported upwards of 75-90% rates of positive COVID testing among
residents and staff. Confusion over how to care for positive cases,
and challenges of separating them from those who tested negative,
made COVID even more deadly. Often coupled with the Coronavirus
diagnoses were underlying comorbid conditions and infections,
ranging from urinary tract infections (UTIs) to lower respiratory
infections (LRTIs) and cases of colonized MRSA and C. difficile.
Re-Imagining the Post-COVID Future
Tracking data from the CDC and CMS show the level of infection at
LTCFs is essentially steady-state. CMS has made infection control and
prevention a priority target to address the overall health of nursing
home residents, as well as eliminating it as a glide-path for the next
viral outbreak. As the United States begins to emerge from the
height of COVID-19, every industry has an opportunity, and really, an
obligation, to develop new ways of thinking that will prevent the same
results from happening with the occurrence of the next health crisis.
This requires nursing home administrators to identify and address the
driving factors at the head-end of the disease process: the presence of
microbes in a closed environment.

Implementing a permanent approach to germ remediation is a
critical first step. Depleting bacteria and preventing further growth
across the nursing home environment, specifically in hot spots
like dining rooms, common sitting rooms, physical therapy areas,
kitchens and showers would go a long way toward lowering the
overall bioburden in the facility. Knocking down bacteria and other
pathogens accomplishes the goal of decreasing the opportunity for
infection to weaken residents' health.
COVID-19 has provided an opportunity to re-imagine what cleaning
looks like and what "clean" actually means.
• Mopping and wiping are only 32% effective in killing bacteria, and
most cleaning sprays must be left wet on a surface for 5-9 minutes
prior to wiping in order to make good on their claim of disinfection.
• In addition, it is not practical to think that every surface within a
skilled nursing facility can be manually cleaned every day, let alone
continuously cleaned throughout the day.
Achieving a new level of clean—a "microbial clean" that will have a
real impact on bacteria and infection levels—requires an entirely new
approach be envisioned, one that will have a significant measurable
impact, and require no active management. That solution is
antimicrobial light.
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The Advantages of Continuous
Protection
Antimicrobial LED Light: Always-on
Antimicrobial light uses a wavelength of light that specifically attacks
bacteria and other pathogens and creates an inhospitable environment for microbes to grow on any surface—glass, plastic and stainless
steel. Long-term care facilities will be able to combat bacteria, fungi,
yeast, mold and mildew simply by installing antimicrobial LED lights.
They work 24/7 to reduce the bioburden and create a cleaner, healthier
environment where it matters most.
Antimicrobial lighting decreases the presence of pathogens on a
permanent and continuous basis, and shifts control of the collective
bioburden back to nursing home administrators. The "spike" profile
of intermittent cleaning (Figure 1) will give way to one where there is
much-reduced bacterial growth between manual episodic cleaning
(Figure 2). Thus, there is much less of a chance for residents to pick up
or transmit germs as they go about their lives in a nursing home.

Intermittent Cleaning
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Daily Cleaning only

Cleaning staff do their best
to keep up with wiping
surfaces, but there is no
lasting or preventive effect.
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Figure 1: Microbial Re-growth After Intermittent Cleaning. Source: Vyv, 2020

Intermittent & Continuous Cleaning
Diminishing Bacterial Growth
Daily Cleaning + Vyv
HIGH

Vyv Antimicrobial Light

Bacteria
Levels

LOW

Time

Figure 2: Combined Cleaning Practices: Intermittent + Continuous Cleaning.
Source: Vyv, 2020
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Antimicrobial light
continuously reduces
bacterial growth,
decreasing the bioburden
left for episodic cleaning.

LTCF Residents: An Aging
Population in Frail Health
Even before COVID-19 made headlines, long-term care facilities (LTCFs)
faced a major challenge: providing care to an aging population with
significant healthcare needs. Administrators now face increased
expectations from the CDC and CMS, with reimbursement rates tied
to performance even as their residents become sicker and in need
of more specialized healthcare interventions. A major variable which
nursing homes can manage toward compliance is the presence of
harmful bacteria and serious infections.
The issues and statistics below are projected to increase both in
volume and severity in the coming years.
For these and other reasons, the CDC recognized the critical need
to reduce infections among residents in all types of long-term care
facilities and made it a national health priority by extending the
Antibiotic Stewardship rules that were established for acute care
facilities to govern long-term care. LTCFs that accept Medicare and
Medicaid residents must follow guidelines outlined by the Centers
for Medicare and Medicaid Services (CMS) for an infection control
program: a set of commitments and activities designed to optimize
the treatment of infections while reducing the adverse events
associated with antibiotic use.

A look at the underlying
healthcare trends and
population profile of
nursing homes makes one
thing abundantly clear:
there is a critical need for
bacterial reduction and
infection prevention.

AGING
POPULATION
Approximately 1.5 million licensed
nursing home beds are occupied by an
aging population: greater than 88% of
residents are at least 65 years of age,
while 45% are 85 or older.

VULNERABILITY
Vulnerable patients are highly
susceptible to illness and complications
from infections due to underlying
chronic conditions such as COPD,
Cancer and Diabetes.

HOSPITALS
STAYS

INFECTIONS
UTIs, CAUTIs, LRTIs and GE are the most
common infections among nursing
home residents.

Frequent and intermittent hospital
stays among LTCF residents increase
their incidence of healthcare-associated
infections (HAI).

ANTIBIOTICS
7 out of 10 residents will be given an
antibiotic over the course of a year; and
a staggering 75% of antibiotic prescriptions are incorrect—either the wrong
drug, dose, duration or diagnosis.

HEALTH HISTORY
In aggregate, LTCF residents’ health
histories document the frequent use
of antibiotics, contributing to the emergence of AROs, which creates even
higher risk going forward.

HEALTHCARE COSTS
Downward pressure on healthcare costs results in fewer hospitalizations and
shorter stays. This leads to sicker patients being discharged to nursing homes
and rehab units.
Figure 3: Trends that Drive the Current LTCF Infection Situation.
Source: U.S. CDC and CMS, 2020
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Nursing Homes: A Perfect
Storm for Infections
Merely living in a long-term care facility is a risk factor for infection and becoming a host to Antibiotic-Resistant Organisms
(AROs) (Figure 4) Residents who come from hospitals or transfer to
another nursing home can introduce AROs to their new places of residence. It cannot be overstated how much of a role this can play in the
transmission and colonization of MDROs.
Nursing home residents are more mobile than one might think. Due
to the limitations of medical staff and on-site capabilities at nursing
homes, many residents are transferred to different locations—even
within the same campus—for medical interventions. These may
include visits to: acute care hospitals; rehab; outpatient care such as
ambulatory or same-day surgery; dialysis; infusions; and appointments
with specialists or primary care physicians. The same individuals may
require such trips on a recurring basis, possibly multiple times per
month. Each transfer carries with it an inherent risk of infection transmission.

Risk Factors for Infections & AROs in Nursing Homes
Patients

Staff and Structure

· Advanced age

· Understaffing (at all levels)

· Indwelling device(s)

·F
 requent staff turnover, especially
among nonprofessionals and
lower-paid staff (nurses’ aides,
cleaning staff, kitchen staff)

· Functional impairment(s)
· Prior, frequent antibiotic use or
delayed initiation of effective
antibiotic therapy
· Co-morbid disease or other illness
· Recent hospitalization(s)
· Trips in and out of LTCFs to doctor
appointments
· Non-ambulatory status
· Incontinence
· Residency in LTCFs

·L
 ack of surveillance of
infections (progression without
intervention)
·C
 onfusion about symptom
reporting; atypical symptoms in
elderly patients
·Delays in definitive diagnoses and
commencement of treatment
due to limited access to
physicians and on-site resources

Figure 4: Risk Factors for Infections & Antibiotic-Resistant Organisms (AROs) in
Nursing Homes. Source: Vyv, from multiple sources, 2020
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Long-term care facilities
are "homes" with
communal dining, and
sitting rooms as well as
shared areas and apparatus
for physical therapy, to
name a few "hot spots"
that foster the transmission
of germs.

Changes that Delivery Upstream
Impact
Antibiotics have hit a dead-end
The world is headed for a “dead end” where multiple courses of known
antibiotic treatments will no longer be effective against infections. New
antibiotic discovery has not kept pace with healthcare needs over the
past decade. It is critical to find new ways to reduce the incidence of infection—beginning at their cause, rather than reacting after they make
people ill. Nursing homes, due to their contained nature and trackable
population, are an ideal place to start.

FDA Approval of New Antibiotics has Declined
The U.S. FDA approved 16 new antibiotics between 1983 and
1987, versus only two between 2008 and 2012.

1983-1987

2008-2012

Figure 5: FDA Approval of Antibiotics. Source: ISDA, 2011. Clinical Infectious Diseases,
52 [Supplement 5], S397-S42

CMS Requires Antibiotic Stewardship Programs: Infection
Protection and Prevention
Nursing homes must comply with CMS guidelines to improve antibiotic
prescribing and reduce the threat of antibiotic resistance, or risk losing
a percentage of their CMS reimbursements. They must work to achieve
these goals against a backdrop of pervasive infection rates and colonization of organisms, which puts them in a very tough position.
CMS was highly prescriptive in directing LTCFs to create Antibiotic Stewardship Programs but they do not address issues with the physical plant
as it relates to the promulgation of infection. Nor do these steps address
the root cause of infection: the presence of dangerous bacteria.
The use of antimicrobial lighting throughout the nursing
home environment can reduce the bioburden of the facility,
thereby decreasing the need for antibiotics among the resident
population.
Think about pathogens being aggressively and continuously knocked
down at their source, and having their growth diminished to the point
where there were no visible colonies. The opportunity for bacteria
to amass the volume necessary to infect a resident—especially one
in vulnerable health—would no longer exist. Similarly, when new
bacteria are introduced to the nursing home by any means, they
would immediately be addressed by antimicrobial lighting, preventing
microbes from gaining traction and significantly impacting the
bioburden at the facility.

The LTCF Equation
Aging Residents in Vulnerable Health in Close Proximity
+ Bacterial Growth and Colonized Infections
+ Residents Coming and Going, Increasing Germ Transmission
+ Limited Use and Efficacy of Antibiotics
= A Need for Antimicrobial LED Lighting
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Antimicrobial Light: A 21st
Century Way to Clean Long-Term
Care Facilities
Originally discovered in England in 1892 using filters and sunlight,
antimicrobial light technology has evolved to become flexible and
highly efficient using digitally tuned LEDs. The breadth and depth of
use cases are numerous: chief among them, healthcare. In the case
of long-term care facilities, Vyv's lights can be configured precisely to
target specific areas throughout a nursing home where bacteria are
known or suspected to be present, or likely to grow. Vyv's antimicrobial
light technology is based on a patented single LED diode that emits this
specialized light, enabling it to illuminate large areas such as common
dining rooms or hallways, while at the same time providing continuous
protection inside small or hard-to-reach spaces, such as nurses’
workstations or medicine-dispensing areas.
Vyv antimicrobial light is not ultraviolet (UV) light, which is
inherently dangerous because it destroys the cellular structure in all
living things (including people). Vyv's technology uses a selected light
wavelength that meets the international standard for continuous and
unrestricted use around humans (IEC 62471, 2019).
There are countless advantages to antimicrobial light as an ideal
complement to traditional ways of cleaning, as well as using it as part of
a framework aimed at reducing the use of antibiotics and decreasing
the colonization of antibiotic- or multi-drug-resistant organisms
(AROs and MDROs). Studies show that Vyv's antimicrobial LED light
technology can be used effectively without negatively impacting
materials like stainless steel, glass or plastic, all of which comprise the
majority of surfaces in nursing homes. This new class of antimicrobial
light cleans continuously, as part of a multi-layered antimicrobial
defense system.
When crafting Antibiotic Stewardship Programs, LTCFs can leverage
the continual cleaning power of Vyv's antimicrobial lights as an
essential layer to their overall cleaning programs.
This technology is proven to be effective defending against the growth
and the spread of microbes. Once in place, the lights work nonstop,
keeping the targeted environments at a significant reduction in
microbe count. By using these lights, episodic spraying and wiping
can potentially be reduced. Using less harsh chemicals can also deliver
healthier outcomes.
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Vyv's antimicrobial light
technology is based on a
patented single LED diode
that emits specialized light,
enabling it to illuminate
large areas, while also
providing continuous
protection inside small or
hard-to-reach spaces.

7 Benefits of Antimicrobial Light
ANTIMICROBIAL LIGHT DELIVERS MEANINGFUL BENEFITS THAT MEET
HEALTH, SOCIAL, BRAND AND FINANCIAL OBJECTIVES

BACTERIA

1

Support antibiotic stewardship. Decrease the number of germs
and incidence of infection and reduce the need for antibiotic
treatments while increasing the efficacy of antibiotics when they
are necessary.

2

Continually clean common areas and enhance infection
prevention efforts. Reduce the growth and regrowth of pathogens
everywhere, particularly in areas where they are mostly likely to
infect multiple people and cause HAI.

3

Combat colonization. Invasive devices increase the risk of bacterial
colonization. Difficulties in separating colonization vs. true illness
in frail adults can lead to the overuse of antibiotics, which drives
antibiotic resistance. Preventing bacterial growth reduces
colonization.

4

Take aim at C. difficile. C. diff has widespread contamination
and cross-transmission potential because its spores contaminate
surfaces (bed rails, furniture, medical equipment). The spores
are notoriously difficult to eradicate from surfaces because
typical cleaners don’t work. Plus, alcohol-based hand gels are not
sporicidal, so soap and water are required to remove spores from
skin surfaces, which is highly impractical among the nursing home
population.

5

Reduce hospital readmissions. Prevent bacterial growth when
residents return from hospital stays thereby lowering the risk of
readmission and avoiding the associated penalties.

6

Increase employee satisfaction & retention. Reduce the presence
of contagious pathogens that can harm employees. Reducing
their risk of illness ultimately reduces sick days and makes staff
feel cared for and valued, two intangibles that generate loyalty and
lower turnover.

7

Support patient and family satisfaction. Help patients and
families feel safer knowing that there is a proven plan in place
for continuously combating bacteria in the nursing home.
Antimicrobial light demonstrates a proactive plan which creates
more positive overall opinions about the quality of care.

YEAST

FUNGI

MOLD

Figure 6: 7 Benefits of Antimicrobial Light. Source: Vyv, 2020
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Achieve Measurable Results With
Antimicrobial Light
Improve Quality Measures Scores
Antimicrobial light can have a positive impact on the Activities of Daily
Living (ADL) Decline Quality Measure by reducing the bioburden that
a patient interacts with during their daily life at the nursing home.
Antimicrobial light can reduce the growth of bacteria across multiple
surfaces to help keep patients healthy enough (infection-free) to stay
out of the hospital, avoiding acute care episodes, and preventing a
negative impact on ADL scores.
To the degree that the cause of a hospitalization or ED visit is due
to an infection, which could certainly be the case for residents with
comorbid conditions such as Diabetes or COPD, any improvement
on infection prevention will correlate to improved Quality Measure
scores for hospitalizations and ED visits. Quality Measures apply to
all residents; so considering the percentage of residents suffering
from pressure ulcers, UTIs and CAUTIs and the fact that negative
complications for these patients are primarily due to infections caused
by bacteria, the incidence of infection and subsequent hospitalizations
or ED visits could be reduced by lowering bacteria counts within the
nursing home environment and implementing Antibiotic Stewardship
programs. The decrease in bioburden works seamlessly with the need
for fewer courses of antibiotics.
Health & Wellness for All
One big difference between pre-pandemic protocols and postpandemic priorities is the emphasis on employee health and wellness.
Protection of front-line workers became a major focus at nursing
homes and is expected to remain a priority moving forward. A cleaner
environment—one that is microbially clean—will create a safer working
environment for healthcare professionals, without fear of contracting
the infections that typically run through LTCFs. Antimicrobial lighting
in staff break rooms, nurses' stations and common areas has been
proven effective in decreasing the risk of infection. Creating safer
working conditions for staff can certainly become a differentiator
for LTCFs looking to hire and retain employees. Such non-financial
benefits have been shown to improve employee morale and by
extension, loyalty. In surveys, staff at all levels have expressed a feeling
of safety surrounding the use of antimicrobial lighting.

Producing quantifiable
results of decreases in
bacteria and infection
will improve your Quality
Measures.
Antimicrobial light can
reduce the growth of
bacteria across multiple
surfaces to help keep
patients healthy enough
to stay out of the hospital,
avoiding acute care
episodes, and preventing
a negative impact on ADL
scores.

QUESTION: Where do germs grow in long-term care facilities?

Activity Rooms, Bedrails, Bedside Tables, Break Rooms, Call Buttons, Computer Keyboards, Computer Mice,
Dining Room Chairs, Dining Room Tables, Door Handles, Door Knobs, Faucets, Food Prep Areas, Gyms, Hallways,
Handrails, Invasive Devices, Laundry Facilities, Locker Rooms, Libraries, Lounges, Medication Prep Areas,
Mobility Aids, Over-Bed Tables, Patient Bathrooms, Patient Rooms, Physical Therapy Tables, PT Balls & Bands,
PT Equipment, Push Bars on Doors, Rest Rooms for Visitors, Rollators, Shared Blood Pressure Cuffs, Shared
Pulse-Oximeters, Shared Shower Chairs & Tables, Shared Shower Rooms, Shared Thermometers, Staff Break
Rooms, Staff Rest Rooms, Staff Workstations, Telephones, Television Remote Controls, Therapy Areas, Trash
Receptacles, Visitor Rest Rooms, Walkers, Wheelchairs

ANSWER: EVERYWHERE
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Conclusion
As the world continues to struggle with the COVID pandemic, and
works to determine what the post-COVID "new normal" will be, it is
important to note that the challenge of infections (and the correlating
use of antibiotics) was a pre-existing condition in long-term care
facilities, going back decades.
Even after the novel Coronavirus settles down, infection remediation
and decreased dependence on antibiotics will continue to be top
priorities for CMS. Vyv's antimicrobial LED light technology provides
an opportunity to address both challenges in an immediate and
scalable way.
This technology has been tested in many settings, all concluding
that Vyv antimicrobial LED light technology is a powerful and highly
sustainable way to reduce pathogens, while at the same time having no
negative impact on people, involved surfaces and the environment.
More about Vyv antimicrobial lighting at vyv.tech

10 vyv.tech

Appendix
The Most Common Infections Among Nursing Home
Populations, by Type
1 UTIs & CAUTIs: Urinary Tract Infections and Catheter-Associated Urinary
	
Tract Infections
· The most common and most over-diagnosed infection in nursing homes
· 5.7% infection rate among nursing home residents (population = 1.5 million,
5.7% is 85,000 cases nationally, annually)
· 100% of residents with an indwelling catheter—(22%) will have bacteria in their
urine by their 30th day (22% x 1.5 million population = at least 330,000 cases
annually; there is a rate of recurrence)
· Those who have indwelling catheters have higher mortality rates than those
who don’t
2
	
RTIs: Lower Respiratory Tract Infections including Pneumonia,

Bronchitis and Influenza
· Pneumonia is the leading cause of death among nursing home residents.
· 10-18% of all people hospitalized for pneumonia are LTCF residents.
· Each hospital admission for pneumonia costs an average of $10,000.
· Nursing home-acquired pneumonia is also a serious infection—30-day
mortality rates at between 10-30%
· Patients who require hospitalization likely have MRSA and Pseudomonas
aeruginosa
· Antibiotics that have been used in the past 90 days will not be effective
if used again

3 SSTIs: Skin and Soft Tissue Infections

· Common examples of chronic wound infections: infected pressure ulcers,
vascular ulcers and diabetic wound infections
· Older residents pre-dispose due to atrophy of the epidermis/dermis, decreased
resistance to external insults, dry itchy skin and prolonged wound healing
· Can lead to additional infections in the bone, skin and blood, resulting in death
· Pressure ulcers can easily become infected; they are caused by immobility,
impaired mental capacity, incontinence, impaired nutrition and comorbidity
of other illnesses
4
	GE: Gastroenteritis, including bacterial Clostridium difficile (C. Diff)

and vital Norovirus
· Nursing home residents are 4x more likely to die from GE than adults living
in the community
· Norovirus is highly contagious; outbreaks stem from having many susceptible
individuals in close proximity to one another and less than optimal cleaning
practices
· About 35% of norovirus outbreaks occur from nursing homes.
· C. difficile is the cause of infectious diarrhea from the use/over-use of antibiotics.
· 8-33% of nursing home residents treated with antibiotics will get C. diff
(secondary infection)
· 10-30% percent of nursing home residents are colonized with C. diff at any
given time
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What Visible Antimicrobial Light Kills
Gram Positive Bacteria
Staphylococcus aureus (incl. MRSA)
Staphylococcus epidermidis
Staphylococcus hyicus
Clostridium perfringens
Clostridium difficile
Enterococcus faecalis (inc. VRE)
Streptococcus pyogenes
Streptococcus thermophilus
Lactobacillus plantarum
Lactobacillus brevis
Listeria monocytogenes
Bacillus cereus
Mycobacterium terrae
Gram Negative Bacteria
Acinetobacter baumannii
(incl. MDRA)
Pseudomonas aeruginosa
Klebsiella pneumoniae
Proteus vulgaris
Enterobacter aerogenes
Escherichia coli
Salmonella enteritidis
Salmonella typhimurium
Shigella sonnei
Serratia spp. (incl. S. marcescens)
Bacterial Endospores
Bacillus cereus
Clostridium difficile
Yeast and Filamentous Fungi
Aspergillus niger
Candida albicans
Saccharomyces cerevisiae

